To date, studies on the health locus of control have focused on chronically ill and pregnant patients and have not included staff working in health services. Following the translation of the MHLC-C into German and its pre-testing by Wallston et al.
Introduction
The term 'Locus of Control' outlines relatively stable beliefs and convictions that cover the efficacy of individual behaviour. The concept is based on Rotter´s [2] "Social Learning Theory". According to Rotter [3] , the construct relates to the extent of a subject's belief that the occurrence of an event depends on one's own conduct, that is, whether the locus of control is located inside or outside the individual (internal versus external locus of control). As a result, the locus of control is considered to be one of the determinants of expected results. It is, therefore, a matter of believing that reaching the goal can be influenced by personal action, independent of the specific nature of the goal or the enhancer [4] .
Being confronted with and experiencing human suffering can be very painful for the individual and lead to exasperation and considerable difficulties [5, 6] . Benyamini et al. [7] refer to a negative association of experiencing health-related suffering of loved ones and the perception of one's own health. Participants of their study who had encountered in their social environment people suffering from cancer, displayed greater awareness of their own health and lifestyle. The 108 interviewed participants were of an average age of 78 years and all suffered from arthritis. This, however, does not provide general validity for other groups. In addition, the qualitative collection of data of the past does not exclude the possibility of errors. Suar et al. [8] interviewed persons 3 months after they had been affected by a cyclone. These interviewees showed significantly higher scale values of external locus of control than the control group of non-affected people. Due to the use of qualitative methodology and individual coping strategies, a recall bias cannot be completely excluded. Furthermore, the group surveyed was not necessarily representative for other random samples.
The perception of one's own health is affected by a variety of factors, such as personal characteristics, social environment, emotions, geographical variants [9] and, consequently, by the extent of exposure to human suffering. International studies have shown a high professional exposure of psychological stress situations with negative consequences on the psychological health of nursing staff [10] [11] [12] . In the course of this, the professional exposure to severe illness and dying patients presents particularly stressful situations.
Through daily contact with severely ill patients and their fears, nurses realize their own potential of falling ill. This, in turn, can lead to stress and burnout [13] . Due to the emotionally stressful process of nursing it can be assumed that the daily confrontation with sickness and death affects the subjective health-related control behaviour. On this issue, however, only a few insights exist relating to nursing staff. Karasek & Theorell [14] investigated 21,000 nurses using quantitative data collection over a period of 4 years. After factors such as age, weight, chronic illness, sporting activity, school education and nicotine abuse were adjusted, nursing staff achieved poorer results in terms of their physical and mental health than participants of professions with medium or low stress. This study, however, focussed on the registered frequency of specific situations and did not investigate, if and to what extent, stress was perceived.
In summary, the correlation of occupation-specific illness and stress factors, such as shift duty, overtime and physically and mentally increasing demands at work, together with scarce human resources, are well recognized [11] [12] [13] . However, little is known of the effects of occupational exposure on the individual health-related control beliefs of nursing staff. The literature reviewed for this present study contained only a few works that had been recently published. Does professional knowledge or daily confrontation with sickness and death change one's subjective attitude? Does a specific type of nursing education influence the health locus of control? Greater knowledge and more awareness of these issues could help in understanding the specific situation of nursing staff and also support the development of suitable and preventive coping strategies for trainees.
Method

MHLC-C
The publication of the MHLC scales (Form A and B) by Wallston et al. in 1978 [15] was the advanced development of the initial one-dimensional concept of the 'Health Locus of Control' scale by Wallston et al. [16] . The specified MHLC-Form C [1, 17] was created for general use in medical or health-related settings.
Each item contains the term 'condition' which can either be retained or replaced by existing circumstances (i.e., by specific medical terminology). The fully standardized self-assessment includes the measurable extent to which the participants experience their state of health as a consequence of their own behaviour, external influences or as a matter of fate. The MHLC-C comprises 4 independent scales for: (a) internal health locus of control; (b) chance health locus of control; (c) doctors health locus of control and (d) other people's health locus of control. The scales 'internal' and 'chance' each comprise 6 items. The scales 'doctor' and 'other' each contain 3 items. Each of these items can be assessed on a graduated 6 point Likert scale. The higher the score, the greater is the dominance of one of the scales in relation to health.
The statistical calculation of Cronbachs alpha of the different scales showed values of >70. Thus, they achieved test quality criteria corresponding to the minimum standards established by Kline [18] . Based on the possible influence of experience on health-related perceptions, the re-test reliability is variable. As a consequence, it was established that specific interventions lead to a reduction of scale parameters [1, 17] .
Translation of the G-MHLC-C
In German speaking countries, the MHLC-C is rarely used. Hence, there is to date no official German version. Forkel [19] produced an unpublished translation of the MHLC-C and used it for his thesis on patients suffering from cancer. However, due to a lack of transparency, unavailable documentation on the translation process and the biased use of the term 'illness' as condition-specific definition, that particular version was not used for this study. Following the kind permission of the original author, the items were translated and the MHLC-C validated in the 9 steps shown in Table 1 . The 'physical and emotional condition' were chosen as a condition-specific definition in an attempt to avoid the term 'illness' and to facilitate the use of MHLC-C for non-clinical data collection.
Pre-test
Following an appeal within the internal student networks of 3 German universities, some 30 students offered their voluntary participation. The questionnaire was sent by mail and 27 questionnaires were returned fully completed and their feedback was included in the analysis. All participants were registered in the medical faculty.
Their average age was 25.9 years (n=21, SD=3.12), 5 participants were male, 21 female and one participant did not answer the gender question. The statistical calculation of the internal consistency resulted in Cronbachs α=0.70 and the following values in the sub-scales: G-MHLC-C Internal, Cronbachs α=0.68; G-MHLC-C Chance, Cronbachs α=0.86; G-MHLC-C Doctors, Cronbachs α= -0.31; G-MHLC-C Other people, Cronbachs α=0.76.
The negative result and poor correlation of items in the G-MHLC-C Doctor sub-scale (see Table 2 ) could indicate that nurses differ in their behaviour regarding medical expertise from other population groups. This issue will be investigated further in the main study and with larger numbers of participants.
Main Survey
The G-MHLC-C questionnaire was part of 5 instruments studied, including the collection of demographic and educational information. Each envelope contained a cover letter outlining the aim of the study, the voluntary nature of participation and the guaranteed confidentiality and anonymity. The return of the completed questionnaire by the participants in the enclosed stamped and addressed envelopes was established as consent of the participants. The study was approved by the ethics committee of the University of the West of Scotland (UWS). Due to an anticipated low response rate, participants were recruited purposively and simultaneously by different means. Apart from the requirement of being employed within the German health system, the type of nursing education was an important criterion for being included in the study (either the nurse training of 3 years duration without academic degree as traditional in Germany or one of the newly introduced academic nursing science study course at Bachelor, Master or PhD level). By using computer-based student networks of German universities, nurses with academic education were invited to participate in this study. Simultaneously, various platforms and associations of academically-oriented nurses were contacted and asked to assist in the conveyance of this request. After receiving an electronic confirmation from individuals willing to participate in the study, participants were sent all documents by mail. Some were kind enough to convey the request to other colleagues.
Of the 128 sent questionnaires, 110 (85%) were returned and included in the statistical calculations. The relatively high response rate is due to the applied snowball system and a direct contact with the respondents by peers. Peers were very much involved in the selection of nonacademically trained nurses. Nine senior nurses in the wider geographical area around Germany received each 18 envelopes containing the questionnaire and cover letter with the request to distribute them among colleagues in hospitals, nursing homes and out-patient home care. Of the 169 envelopes distributed, 103 (61 %) were returned and a total of 102 valid data were included in the statistical calculations using SPSS 17.0.
Results
Socio-demographic characteristics
The group of academic nurses (n=110) included 28 males (25.5 %) and 82 females (74.5%). The mean average age was 39.1 (SD=8.5). The non-academic group (n=102) showed a definite gender difference with clearly more women than men and comprised 13 males (12.7 %) and 89 females (87.3 %), with a mean average age 40.6 (SD= 10.7). Civil status was more or less similar in both groups: 52 of 110 academic nurses (47.3 %) and 48 of the 101 nonacademic nurses (47.1 %) were married and 26 of 101 nonacademic nurses had completed a secondary school education lasting 12-13 years, whereas 3 times more participants in the academic group (83/110 = 75.5 %) had completed such 12-13 years of school education. The distribution of employment modes was 70/40 (fulltime/part-time) in the academic group (n=110) and, quite similar, in the non-academic group (n=102) 61/61 (fulltime/part-time). At the time of the study, academic participants had been practising their profession for a shorter period than their non-academic colleagues. Only about one-third of academic participants were involved in nursing activities with direct patient contact. Most of them reported either a managerial or administrative function.
G-MHLC-C
The internal consistency of the main scale resulted from the present randomly selected sample in a Cronbachs α of 0.70. Thus, it is within an acceptable range of instrument internal reliability [18, 21] . The statistical calculations of the subscales were: G-MHLC-C Internal, Cronbachs α=0.75; G-MHLC-C Chance, Cronbachs α=0.71; G-MHLC-C Doctors, Cronbachs α=0.57; G-MHLC-C Other people, Cronbachs α=0.56. Since the 'Doctors' and 'Other People' subscales are only half as long as the 'Internality' and 'Chance' subscales their reliability values are understandably lower, but did not reach α=0.70.
Independent t-test and chi-square were applied to determine any possible differences between the groups and the respective score level of the health locus of control (Table 4 ). This showed a significant difference (p=0.01) in the value distribution of the G-MHLC-C 'chance' subscale between academic and non-academic nurses. The remaining scales did not show any statistically relevant differences (Table 4 ).
Discussion
The 'doctors' and 'other people' scales showed comparatively poorer psychometric results. This could be due either to the translation into German or the brevity of the scale (3 items only). With regard to the 'doctors' scale, the results are in line with a translation into Cantonese by Ip & Martin [22] . When applied to pregnant women, poor internal consistency, possibly due to existing cultural differences and linguistic comprehension, was reported. In the present study, 'other people' answered items numbers 3, 5 and 14 very differently. The concept of selectivity (and the related concept of reliability) states that 'other people' items that are part of the same scale are likely to generate a similar response across other scales. By way of example, if an item generates response 2 on one scale, then it is likely to generate a response 1, 2 or 3, rather than 4, 5 or 6 on another scale. After computing the correlation of the 3 items, item number 3 is strikingly different, while the correlation between numbers 5 and 14 is low. This makes the entire scale non-homogeneous. After removing item number 3, positive values occurred for reliability and selectivity. However, a scale with only 2 items is not viable. This could mean that the 'doctors' scale also fits nursing staff and, as such, cannot be evaluated as the response could be biased by professional knowledge, medical background or the close contact with doctors and be more intense than in those parts of the general population that neither have any medical background nor close contact with the medical profession. Nurses with an academic education did not generate a significantly different response than those without an academic background.
For instance, 46.8% (n=3048) of interviewed nurses in Germany stated, irrespective of their background, that they would not allow their friends, relations or family members be cared for in their own working environment [23] . On the other hand, Aronsson et al. [24] identified the caring professions as having a particularly high rate of presenteeism, that is, remaining at work despite their own illness. This, in turn, could mean that nurses hesitate longer before seeking medical advice than other sections of the populations. The non-academic group showed significantly higher values in the area of 'chance'. Mantesso et al. [25] state that an expansion of knowledge can positively influence the external locus of control by strengthening professional competence. It can, therefore, be assumed that the communication of nursing subjects at an academic level provides greater security and competence for nurses in their daily work. This is likely to lower vulnerability in the psycho-social borderline areas of nursing via an analytical processing of the relevant topics.
The MHLC-C was initially developed for use in clinical settings. This is of vital relevance for the subscale 'doctors' as the doctor-patient contact particularly in severely or chronically ill patients is often linked with great hopes. Wallston et al. [1] calculate the mean value relating to chronically ill patients for the 'doctors' scale at 11-16. In contrast, the value for nursing staff is almost half of that. One should, however, keep in mind that nurses are frequently confronted with medical failures or medical mistakes in addition to the historical potential for conflict between the two professions. A small, though statistically insignificant difference, was seen in the academic group. The reason for this might be linked to academic education and the difference could demonstrate that academically shared knowledge in connection with the character development of students has a negative impact on the locus of control in relation to healthcare. Be that as it may, an attempt to translate a G-MHLC-C requires further detailed testing and validation of psychometric data. This process should focus on the applicability in non-clinical settings and on nursing personnel Although the limitations inherent within an adequate translation remained transparent, errors can occur in every step of the process. In addition, the MHLC-C was initially constructed for clinical random sampling, while it was used in this study for professionally pre-determined sampling. The present study does not provide information on a possible correlation with educational backgrounds of patients or nurses. Apart from possible linguistic misconceptions, some participants indicated that the similarities of some 'items' had been confusing. This could have resulted in misleading feedback. In studies and surveys of altruistically motivated professions, responses resulting from social desirability cannot be excluded. Selfreported data were the most obvious data source and participants may not have provided accurate information for a variety of reasons, for example, to present themselves in a positive light. Participant recruitment depended on voluntary participation. The call for participation was country-wide; hence, local differences in the healthcare system could have led to generally unrepresentative interpretations of the results.
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